norwegian centre of reading education and research, university of stavanger, stavanger, norway ABSTRACT Gender differences in reading seem to increase throughout schooling and then decrease or even disappear with age, but the reasons for this are unclear. In this study, we explore whether differences in the way 'reading literacy' is operationalised can add to our understanding of varying gender differences in international large-scale surveys. We first compare the impact of gender on reading literacy in PIRLS 2011 (10-year-olds), Programme for International Student Assessment (PISA) 2009 (15-year-olds) and Programme for the International Assessment of Adult Competencies (PIAAC) 2012 (16-24-year-olds), respectively, across the Nordic countries. Then we compare how reading literacy is operationalised in those surveys. We find similar patterns of gender differences across the Nordic countries, with the largest effect sizes in PISA and the smallest in PIAAC. Further, even though the three surveys define reading literacy in similar ways, they operationalise and assess that construct differently. The magnitude of the observed gender differences appears to be associated with certain assessment features including text type, item format, aspects of reading and implementation.
Introduction
Boys tend to underachieve in reading, as is confirmed by several international reading surveys at both primary-and secondary-school levels (Mullis, Martin, Foy, & Drucker, 2012; Mullis, Martin, Gonzalez, & Kennedy, 2003; Mullis, Martin, Kennedy, & Foy, 2007; OECD, 2001 OECD, , 2010b . This is an issue which is given particular emphasis in the educational policy of various countries (OECD, 2010b; Salvi del Pero & Bytchkova, 2013) , including the Nordic ones (Denmark, Finland, Norway and Sweden) , where the present study was carried out. Among 15-year-olds in the Nordic countries (except Denmark), gender differences in reading are in fact larger than the international average (OECD, 2010b) , even though the Nordic countries occupy the top spots in international gender-gap rankings with regard both to educational attainment and to an overall index including economic, political, educational and health criteria (World Economic Forum, 2014) . However, differences do not tend to be found in adulthood. While pronounced gender differences in favour of girls were found among 15-year-olds in all participating countries in the Programme for International Student Assessment (PISA) surveys carried out in (OECD, 2001 , 2010b , such differences are hardly apparent among adults. In fact, evidence from the International Adult Literacy Survey (IALS) (1994) (1995) (1996) (1997) (1998) suggests that only small -and in some countries negligible -gender differences in reading exist in 16-65-year-olds (Statistics Canada & OECD, 2005) . Moreover, where gender differences are found, women tend to outperform men at 'prose literacy' (continuous texts) while men tend to do better than women at 'document literacy' (discontinuous texts) (Statistics Canada & OECD, 2005) . In the most recent Survey of Adults' Skills within the framework of the Programme for the International Assessment of Adult Competencies (PIAAC), statistically significant gender differences in reading literacy were found in fewer than half of the 33 countries surveyed (OECD, 2013a) . In the youngest age group (16-24-year-olds) , the gender gap in reading was narrow, attaining statistical significance only in Estonia and Poland (ibid.) .
A recent study compared the cohort participating in PISA 2000 with the same cohort (then 26-28-year-olds) in PIAAC 2012 (Lundetrae, Sulkunen, Gabrielsen, & Malin, 2014) , finding that the effect of gender on literacy (in terms of Cohen's d) was considerably smaller (zero or minor) in PIAAC 2012 than in PISA 2000. In addition, it has been found, for the PISA 2009 cohort, that gender differences in literacy were considerably smaller (almost no effect to a small effect) in PIAAC 2012 (then 17-19-year-olds) than they had been in PISA 2009 (ibid.) . In a longitudinal study based on a Danish sample (n = 1881) of students having participated in PISA 2000 and PIAAC 2012, the gender differences found in the 15-yearolds participating in PISA were no longer apparent twelve years later in the 27-year-olds participating in PIAAC 2012 (Rosdahl, 2014) .
The reason why gender differences in reading are deemed important is that reading literacy is generally recognised as a fundamental tool for learning in important contexts such as education and working life. Students with poor reading skills are indeed more likely to leave school early and to face unemployment (Lundetrae, Gabrielsen, & Mykletun, 2010; Lundetrae, 2011; OECD, 2010b; Rosdahl, 2014) , and boys tend to leave upper-secondary school and vocational training without graduating more frequently than girls do (Markussen, Frøseth, & Sandberg, 2011; Pekkarinen, 2012) . In addition, boys are under-represented in tertiary education (OECD, 2012a) . However, adult males do not fall behind adult women in later working life with regard to either participation or income (OECD, 2012a) . Against this background, our interpretation and explanation of reported gender differences in reading literacy has implications for how -and indeed whether -we should react to such differences. For example, should we conclude, based on the reported gender differences in reading literacy among 15-year-olds, that males will be more vulnerable than females in further education and working life, and act accordingly?
Possible explanations for gender differences in reading
Several explanations have been suggested for gender differences in reading literacy, including cognitive differences between the genders, the feminisation of school, the teaching methods used and gender differences in reading frequency and reading motivation. We briefly summarise these findings, before we move on to previous research on assessment features that may affect gender differences, which is the main focus of this article.
First, cognitive differences could contribute to gender differences in reading literacy. There is research suggesting that general intelligence is highly correlated with reading achievement (Logan & Johnston, 2010) , but gender differences in general intelligence are negligible (Hines, 2013) . Still, females do tend to outperform males with respect to cognitive skills involved in reading such as verbal fluency and perceptual speed as well as on various measures of writing. In addition, there is a female advantage in terms of vocabulary between 12 and 60 months of age, even though it seems to disappear after that (Hines, 2013) . However, in a carefully stratified sample of adults aged between 22 and 90 years, no gender differences were found in either fluid or crystallised intelligence, which are both important factors in this context (Kaufman, Kaufman, Liu, & Johnson, 2009 ). Moreover, while women performed substantially better than men in writing across the life span (SD = 0.59) and men similarly outperformed women in mathematics (SD = 0.28), no statistically significant gender difference was found in reading. Indeed, reading was the only one of those three academic skills that did not manifest a statistically significant relationship with the age covariate (ibid.). Against the above background, cognitive differences in all likelihood do not represent a good explanation for gender differences in reading achievement.
Second, the feminisation of the school environment as a result of the over-representation of female teachers has been suggested as a possible contributor to gender differences in reading (Serafini, 2013; Smith, 2003) . According to Delamont (1999) , this explanation has little basis in fact. Alloway (2007) claims that asking teachers to abandon 'deficit thinking' about boys could be a more fruitful approach. However, social and cultural constructions of gender might well influence literacy engagement and hence literacy achievement, as girls and boys may encounter different expectations in their environment (Li, 2011) . To this should be added that both constructions of literacy and pursuits likely to enhance literacy achievement are often feminised (Watson, Kehler, & Martino, 2010) .
Third, the teaching methods used have been put forward as a possible explanation for reported gender differences in reading. In a study of an English-speaking sample carried out by Johnston, McGeown, and Watson (2012) , it was found that 'girls comprehended equally well regardless of teaching method, but that boys did better if taught by synthetic phonics; it was also the case that boys taught by analytic phonics had poorer reading comprehension than girls ' (p. 1374) . It is suggested that these findings can be explained by reference to boys' being 'slower to develop the integration between visual and phonological information that underpins word reading due to sex differences in brain activation when carrying out reading tasks' (ibid., p. 1382). However, given that the ideal of a 'balanced view' (i.e. no exclusive use of either synthetic or analytic phonics in initial reading instruction) is widespread (Tønnessen & Uppstad, 2015) , teaching methods are unlikely to represent an important explanation for gender differences in reading.
Fourth, reading frequency and reading motivation are consistently found to be associated with reading performance (Guthrie & Wigfield, 2000) . For example, a strong positive relationship between attitudes towards reading and reading achievement is reported for both PIRLS and PISA (Mullis et al., 2012; OECD, 2010a) . In PISA 2009, as much as 18% of the variance in reading achievement was explained by reading enjoyment (OECD, 2010a) , and significant gender differences in reading enjoyment were found at the overall OECD level (Brozo et al., 2014) . Moreover, on the self-report measures included in PIRLS and PISA, girls consistently claim to read more often than boys do and to have more positive attitudes towards reading (Mullis et al., 2012; OECD, 2010a) . Hence, gender differences in reading frequency and attitudes towards reading could explain some of the reported gender differences in reading literacy.
Some recent research has found that the association between reading motivation and reading achievement seems to be even closer for boys than for girls (Coddington & Guthrie, 2009; Logan & Johnston, 2009; Logan & Medford, 2011 ). Logan and Johnston (2009) found that while both boys' and girls' reading ability was related to reading frequency, only boys' reading ability was also associated with attitudes towards reading and school. The authors conclude that 'an important source of gender differences may be detectable in how attitudes, ability and beliefs relate to each other, rather than in mean performance levels' (Logan & Johnston, 2009, p. 210) . Logan and Medford (2011) similarly report closer associations for boys than for girls between reading ability on the one hand and competence beliefs about reading and intrinsic motivation for reading, respectively, on the other. In interview studies where they are asked to talk about their literate lives, boys tend to emphasise how feeling competent is important in order for them to experience an activity as relevant (Hoel & Helgevold, 2005; Smith & Wilhelm, 2004) . On a similar note, Williams, Burden and Lanvers found that '[b] oth boys and girls explained that girls were more inclined to put effort into work that appeared tedious, while boys needed to find enjoyment in it ' (2002, pp. 515-516) .
Boys' attitudes to reading in general, and their attitudes to the specific reading material that they are presented with, may thus affect the amount of effort that they put into completing a reading test. This also holds true for their general motivation to complete a given test. In PISA 2009, test motivation accounted for approximately 6.3% of the variation in reading skills among Norwegian students. On average, girls felt more strongly motivated to take the PISA test than did boys (SD = 0.26) (Hopfenbeck & Kjaernsli, 2010) .
Gender differences and assessment features
The above-mentioned factors, taken separately, can explain only some of the gender differences observed in reading literacy, and they cannot explain why gender differences in reading seem to increase throughout schooling and then decrease or even disappear with age. More complex models are required to answer the intriguing question of why international surveys report varying gender differences in reading literacy across age groups. One factor that might add to our understanding of such gender differences relates to certain aspects of assessment features.
Several researchers have discussed the importance of the operationalisation of reading, or of various assessment features, in connection with gender differences. For instance, Lietz (2006) , in a meta-analysis of gender differences in reading achievement at secondary-school level, found that the most pronounced gender differences could be seen in PISA. She concluded that the observation of greater gender differences in more recent assessments could be related to item selection or to contextual changes with regard to reading or scaling, and that 'definitions and operationalisation of reading literacy could illuminate reasons for the greater or smaller gender differences in the various studies' (Lietz, 2006, p. 337) . In order to understand how different assessment features may affect boys' and girls' reading scores in various ways, we need to look into consistent patterns found in boys' and girls' reading scores.
It has been found in both national and international assessments that gender differences in reading achievement vary with the type of text used -i.e. narrative vs. informational and continuous vs. non-continuous texts (Mullis et al., 2012; OECD, 2010b; Roe & Vagle, 2012; Solheim & Lundetrae, 2013; Wagemaker, Taube, Munck, Kontogiannopoulou-Polydorides, & Martin, 1996) . Both the IEA 1991 Reading Literacy Study and each cycle of PIRLS have reported greater gender differences in favour of girls for narrative texts than for informational texts (Mullis et al., 2003 (Mullis et al., , 2007 (Mullis et al., , 2012 Wagemaker et al., 1996) . One consistent finding over the repeated cycles of PISA has been greater gender differences in favour of girls for continuous texts than for non-continuous ones (Kirsch et al., 2002; OECD, 2010b) . The same tendency holds for adults, even if the effect is smaller than that observed in 15-yearolds. Where gender differences are found among adults, they tend to be in favour of women with regard to prose literacy (continuous texts) and in favour of men with regard to document literacy (discontinuous texts) (Statistics Canada & OECD, 2005) . Hence the gender differences reported from a study may vary depending on weighting of different text types.
Further, boys' reading scores seem to be more influenced by the topic and by the main character's gender than girls' scores (Roe & Vagle, 2012; , and boys' attitudes towards, enjoyment of or interest in a text or subject tend to have a greater effect on their level of performance (Ainley, Hillman, & Hidi, 2002; Asher & Markell, 1974; Logan & Johnston, 2009; Logan & Medford, 2011; Oakhill & Petrides, 2007; Williams, Burden, & Lanvers, 2002) . Findings such as these imply that it is relevant to take motivational factors -above and beyond attitudes towards reading in general -into account when studying gender differences in reading.
Item format is another assessment feature that has been discussed in connection with gender differences in reading. Over the past three decades, the constructed-response format, which requires the student to formulate a written response (rather than simply selecting an option as in the multiple-choice format), has gradually gained entry in large-scale assessments. While the IEA 1991 Reading Literacy study included constructed-response items on an exploratory basis only (and excluded them from the scaling), this format has subsequently come to be seen as a particularly important tool to measure a central aspect of reading literacy as defined in PIRLS, namely depth of understanding (Solheim & Skaftun, 2009 ). Several studies have found greater gender differences in favour of girls on constructed-response items than on multiple-choice items (Lafontaine & Monseur, 2009; Roe & Taube, 2003; Routitsky & Turner, 2003; Schwabe, McElvany, & Trendtel, 2015) . One reason for this is that boys omit to answer open tasks and constructed-response items more often than girls do (Solheim & Lundetrae, 2013) . This might be because boys find these tasks more difficult than girls do, such that their failure to answer really reflects a lack of understanding. Analyses showing that, on average, low-achieving students perform better on multiple-choice items than on constructed-response items could support such an explanation (Routitsky & Turner, 2003; Solheim, 2011) . In addition, a female advantage in writing has been found in several studies (Hines, 2013; Kaufman et al., 2009 ). Still, given that formulating an answer to a constructed-response item requires more effort and involvement than answering a multiple-choice item, these differences may also indicate that boys are less motivated than girls to do their best in the test situation. Hence the respective proportions of multiple-choice and constructed-response items in a test may affect the gender differences observed.
Further, international studies have also reported varying gender differences depending on the aspects of reading assessed. While equivalent gender gaps were found for different reading aspects in 10-year-olds in PIRLS (Mullis et al., 2007 (Mullis et al., , 2012 , the PISA study reported larger gender gaps for 'reflecting on text' than for 'interpreting text' and 'retrieving information' for 15-year-olds in both (OECD, 2001 , 2010b . Unfortunately, no similar details have been reported for IALS and PIAAC. These results indicate that, at least in some age groups, the aspects of reading assessed, or the relative proportions of items assessing different aspects of reading, can explain some of the gender differences observed. It is also worth pointing out that 'reflecting on text' is assessed mainly using the constructed-response format, which -as already noted -may affect gender differences in and of itself.
There is no reason to doubt that the operationalisation of reading and assessment features matter when it comes to the extent of gender differences in reading. Based on information about consistent patterns in girls' and boys' reading achievement, it is indeed possible (as we have found in informal experiments) to design reading tests that will increase or decrease the gender gap observed.
Objectives of the study
The main sources for the description and analysis of gender differences in reading literacy are a number of large, international reading surveys: the IEA 1991 Reading Literacy Study, PIRLS, PISA and ALL/IALS/PIAAC. All of these surveys purport to measure the same underlying construct -'reading literacy' -but differ on several aspects of test design such as item format, types of texts included, etc. To explore whether there are stable patterns of relationship between gender and literacy across the surveys, we apply data from the Nordic countries, as they have many social, political and cultural common features, and widespread gender equality. There are a few earlier studies comparing assessment features and potential consequences for gender differences in different assessments for the same age group. Solheim and Lundetrae (2013) compared gender differences in the Norwegian National Reading Tests (NRTs) in 2011 with those in PIRLS 2011 for the same cohort of Norwegian 10-year-olds, finding greater gender differences in PIRLS than in the NRTs. Despite a similarity in terms of the overall frameworks, however, those tests differed on certain assessment features including the reading material (shorter texts and less fiction in the NRTs) and item formats used (less use of constructed-response items in the NRTs). Lafontaine and Monseur (2009) published a comparison of test characteristics between the IEA 1991 Reading Literacy Study (age 14) and the PISA 2000 study (age 15), concluding that '[a]nother reading assessment, assessing different tasks, with differing stimulus and/or different item format could have led to quite different conclusions on the respective reading proficiencies of male and female' (Lafontaine & Monseur, 2009, p. 77) .
However, to our knowledge there are no published comparisons with respect to test characteristics that might impact on reported gender differences in international surveys for different age groups. Hence we will add new knowledge to the field by looking into whether the design of PIRLS, PISA and PIAAC, respectively, can help to explain why gender differences seem to increase throughout schooling but then diminish or disappear with age.
The research questions that this article is intended to shed light upon are the following:
(1) What is the magnitude of the effect of gender on literacy across PIRLS (10-yearolds), PISA (15-year-olds) and PIAAC (16-24-year-olds) in Denmark, Finland, Norway and Sweden?
(2) Are there any differences in the operationalisation of reading literacy, test characteristics and implementation between PIRLS, PISA and PIAAC with regard to aspects that previous research has found to have an impact on gender differences in reading?
Method

Samples
The study is based on Danish, Finnish, Norwegian and Swedish samples from PIRLS 2011, PISA 2009 and PIAAC 2012 1 (see Table 1 ). PIRLS includes 10-year-olds, PISA includes 15-year-olds and PIAAC includes 16-65-year-olds. Only the youngest participants in PIAAC were included, to ensure that the samples would reflect similar schooling backgrounds and experience of similar attitudes towards gender and education in society. To ensure a large enough sample, 16-24-year-olds from PIAAC were included. The ages represented in the samples ranged from about 10 to 24 in 2011, and all samples should be representative at national level (Mullis et al., 2012; OECD, 2012b OECD, , 2013b . Participation conditions differed across the three surveys: students had to participate in PIRLS and PISA provided that their parents had given their consent, while participation in PIAAC among those selected was voluntary. Consequently, the response rate in PIAAC ranged from 50% (Denmark) to 66% (Finland) in the Nordic countries (OECD, 2013b). Even so, the level of non-response bias was in the range of minimal to low in the Nordic countries, and the samples were found to be representative (OECD, 2013b) .
To be able to tell whether the patterns of gender differences across age groups and reading surveys are country-specific, we needed to compare samples from different yet preferably similar countries. This is why we chose to compare samples from the Nordic countries, which have many social, political and cultural features in common as well as widespread gender equality. In addition, the Nordic countries also all have comprehensive child-care systems and a high labour-market participation rate for women.
Gender differences in achievement
Gender differences in terms of overall achievement in reading, based on plausible values (see Foy, Brossman, & Galia, 2013; OECD, 2012b OECD, , 2013b , were compared across the surveys and the Nordic countries. As PIRLS, PISA and PIAAC apply different scales, effect sizes (Cohen's d) were calculated to enable comparison of possible gender differences in different age groups across the surveys and countries. Cohen expresses the size of the gender differences as the proportion of one standard deviation. Cohen's d = 0.1 is equal to 1/10 of a standard deviation and Cohen's d = 0.5 is equal to 1/2 standard deviation, etc. According to Cohen (1992) , an effect size of 0.2 is considered to be small while 0.5 is considered to be a moderate effect size and 0.8 is deemed to be a large one.
Materials and measures
To answer research question 1, on the magnitude of the effect of gender on literacy across PIRLS, PISA and PIAAC, we used the plausible values on reading literacy from each survey.
For more information about the scaling, please see e.g. Mullis, Martin, Kennedy, Trong, and Sainsbury (2009 ) and OECD (2012b , 2013b . To answer research question 2 about test construction, the reading-assessment frameworks and technical reports of PIRLS 2011, PISA 2009 and PIAAC 2012 were compared with regard to:
• The definition of the construct being assessed, namely 'reading literacy' .
• The assessment features used in the operationalisation of reading literacy.
Text types: fiction/non-fiction, continuous/discontinuous, contexts/situations. Item formats: constructed response/multiple choice. Cognitive processes measured: retrieve, infer/interpret, reflect.
• The implementation of the assessment: samples and test administration.
Results
The results will be discussed below in separate sections, the first one pertaining to the first research question on gender differences in reading literacy in the Nordic countries across age groups and surveys, and then five sections pertaining to the second research question and dealing with definitions, operationalisations of reading literacy and test design.
Gender differences in reading literacy across age groups and surveys
As shown in Figure 1 , the same pattern was apparent in all countries. Where gender differences were found in reading literacy, they were in favour of girls. In addition, the gender differences in reading were consistently largest in 15-year-olds and smallest (or inexistent) in 16-24-year-olds. For the 10-year-olds in PIRLS, the effect of gender on reading literacy was smallest in Denmark (d = 0.19) and largest in Finland (d = 0.33). For the 15-year-olds in PISA, the effect of gender ranged from d = 0.34 in Denmark to d = 0.64 in Finland. The effect of gender was of medium size in all countries except Denmark, where it was small. In the oldest age group (16-24), the gender difference was statistically significant only in Denmark, and there the effect size was very small (d = 0.12) (See Table 2 ).
To sum up, in accordance with Cohen's (1992) guidelines for interpreting effect sizes, the effect of gender is small in PIRLS, medium-sized in PISA and very small or non-existent in PIAAC.
Definitions and assessment features in the operationalisation of reading literacy
The definitions of 'reading literacy' are very similar across PIRLS, PISA and PIAAC (see Table 3 ). They all include being able to understand and use written texts. The assessments of adolescents and adults also include the ability to reflect on (PISA) and evaluate (PISA and PIAAC) written texts. According to the respective framework documents, these latter skills are associated with an increasing requirement to draw upon one's own thoughts and experiences, and to make judgements about the truthfulness and reliability of content. PISA 
Survey definition of 'reading literacy' Pirls
'reading literacy is defined as the ability to understand and use those written language forms required by the society and/or valued by the individual. young readers can construct meaning from a variety of texts. they read to learn, to participate in communities of readers in school and everyday life, and for enjoyment' PisA 'reading literacy is understanding, using, reflecting on and engaging with written texts, in order to achieve one's goals, develop one's knowledge and potential, and participate in society' PiAAc 'understanding, evaluating, using and engaging with written texts to participate in society, to achieve one's goals, and to develop one's knowledge and potential'
and PIAAC also both include a motivational aspect, engaging with written texts, which reflects the increasing recognition of the importance of reading motivation for reading development and reading achievement. However, it is stated in the frameworks that the engagement aspect is assessed through background questions only and not in the actual reading test. Further, the definitions highlight the fact that readers read in order to learn (PIRLS) or develop their knowledge and potential (PISA/PIAAC) and to participate in school and everyday life (PIRLS) or in society (PISA/PIAAC). All three definitions thus reflect the importance of reading both for learning and for active participation in society.
Text types
The types of texts used vary across the three surveys (see Table 4 ). The choice of texts is an important part of the operationalisation of reading literacy, given that different text types represent different reading purposes or reading contexts. In PIRLS, the distinction made between fiction and informational texts corresponds to the stated purposes of reading: reading for literacy experience and reading to acquire and use information, respectively. There is an even distribution between fiction and non-fiction (50/50). In addition, most of the texts are continuous. Text length varies between 570 and 880 words, with an average of 802 words. In PISA, the selection of texts is supposed to reflect the full scope of situations in which reading literacy plays a role, including personal, public, occupational and educational contexts. Of all texts, 15% are narrative and 85% are non-fiction; 60% of all texts are continuous. The average text length is 354 words, with a range between 53 and 758 words. Finally, the texts in PIAAC are chosen to reflect different social contexts including work and occupation, personal uses, community and citizenship and education and training. PIAAC uses non-fiction texts only, of which 50% are continuous. In addition to traditional paper-based texts, PIAAC also includes digital texts (such as texts containing hypertext and offering scrolling opportunities). Here it should be noted that, even though all texts in PIAAC were presented on a computer screen, only texts that could not have appeared on a printed page with all their features intact were considered to be digital texts; texts that could have appeared on a printed page exactly as they appeared on the screen were considered to be printed texts.
Item format
The distribution of item formats also differs across the surveys (see Table 5 ). While PIRLS has slightly more multiple-choice (MC) items than constructed-response (CR) items, more than half of the maximum possible score comes from CR items (which may be worth one, two or three points while MC items are always worth one point). In PISA, 52% of the items have the MC format while 48% of them have the CR format. PIAAC, given that it is designed as a computer-based assessment, differs from the other two studies when it comes to the use of item formats: all items in it are scored by a computer, and the respondents give their answers by means of 'selected response' , that is, by highlighting one or more words, phrases or sentences in a text (OECD, 2013c).
Aspects of reading
As can be inferred from the definitions of 'reading literacy' (Table 1) , the surveys all aim to measure the same overall aspects of reading, even though those aspects are given slightly different names (and indeed different hyperonyms; in the present article, the term 'reading aspect' or 'aspect of reading' is used consistently) (see Table 6 ). In this respect, too, PIAAC stands out from the other two studies. Fewer than 50% of the items in PIAAC reflect the 'infer/interpret' and 'evaluate/reflect' aspects, as against 80% in PIRLS and 76% in PISA (see Table 7 ).
Implementation
Here we will highlight some aspects of sampling and implementation pertaining to the three surveys that might affect how much effort respondents put into completing the respective tests. Specifically, we take a closer look at issues of test administration, including where and with whom the assessment was carried out, the time frame for cognitive assessments and questionnaires, and the use of incentives. When it first comes to the sampling procedures and the context in which the tests were taken, PIRLS used a two-stage sample design where classes (groups) of students within schools were sampled. The students sat the test together with the rest of their class during an ordinary school day. PISA also used a two-stage sample design, but students as opposed to classes were sampled within schools (most countries had a target cluster size of 35 students within each of the sampled schools). The students sat the test during an ordinary school day, but in a group that differed from their normal class. Finally, PIAAC sampled individual participants, and in most cases the assessment was carried out in the respondent's home with an interviewer present. While participation in PIAAC was voluntary in the Nordic countries, students had to participate in PISA and PIRLS if their parents or other guardians had given their consent.
Second, the time spent on completing the assessment differed among the studies. In PIRLS, the time frame for the reading assessment was 2 × 40 min. In PISA, each participating student completed a booklet that included tasks in both reading, mathematics and science within a two-hour time frame. In 2009, the proportion of reading tasks varied between 25 and 100% in the different booklets used (in most cases it was 50%). Finally, PIAAC respondents underwent a 50-min adaptive assessment in which half of the time (25 min) was devoted to reading tasks. Besides the cognitive assessments, all three studies included a questionnaire, which respondents were to complete in 30 min in the cases of PIRLS and PISA, and in 40 min in the case of PIAAC.
Third, all Nordic countries offered some form of incentive for participation in the PIAAC study. Norway and Sweden offered a monetary incentive (worth 10-66 euros), Denmark offered lottery tickets, and Finland offered a USB flash drive and participation in a lottery where the prizes consisted of a popular computer tablet. There is no information about incentives in the PIRLS and PISA frameworks or technical reports.
Discussion
In this study, we have compared (a) gender differences in different age groups as observed in three international reading-literacy surveys (PIRLS, PISA and PIAAC) across the Nordic countries, and (b) the operationalisation of reading literacy and principles for test design as manifested in the framework documents pertaining to those surveys. In this context, we have gone beyond previous research with regard to three aspects: First, we have compared the effect of gender on reading-literacy achievement in different age groups as measured in those three international large-scale reading surveys. To our knowledge, no other comparison of the magnitude of gender differences in PIRLS, PISA and PIAAC has yet been published. Second, we have compared the operationalisation of the target construct and the frameworks for test design in terms of aspects that have been found by previous research to exert an impact on gender differences in reading. And third, we have added to the growing body of knowledge about factors that might help us understand variation in results when it comes to gender differences in reading.
Gender differences in different age groups and reading-literacy surveys
In all four Nordic countries, gender differences in reading literacy increased from PIRLS to PISA but were hardly apparent in PIAAC. As these results are not country-specific, they are highly unlikely to have occurred by chance. Although the same pattern of gender differences were found across the surveys in all the Nordic countries, they differ with regard to size of the gender differences. In both PIRLS and PISA, the gender differences were largest in Finland and smallest in Denmark (almost half of Finland). One explanation to this might be that reading performance is more strongly positively correlated with engagement for reading in Finland than in Denmark (Lie, Kjaernsli, Roe, & Turmo, 2001) , and that Finnish girls read most and have the most positive attitudes towards reading in the Nordic countries (Roe & Taube, 2012) .
Our finding of changing gender differences by age group and survey could be interpreted in at least four ways: (1) PIAAC is more boy-friendly and masks real gender differences; or (2) PISA (and perhaps PIRLS, too) has a girl-friendly design and does not give a correct picture of boys' reading skills; or (3) the surveys measure different skills; or (4) gender differences in literacy increase from the age of 10 to the age of fifteen but then disappear with advancing age.
The Nordic countries have widespread gender equality with equal opportunities for participation in education and work (World Economic Forum, 2015) -even though more females than males are enrolled in tertiary education, and twice as many males as females are enrolled in vocational training, mainly aiming for technical professions (OECD, 2012a) . Against that background -and also considering that psychological research has revealed no gender differences in intelligence or reading proficiency and that reading seems to be the only key academic skill that does not have a statistically significant relationship with the age covariate (Kaufman et al., 2009 ) -it might seem reasonable to expect literacy skills to be equal across genders and to assume that PIAAC does not in fact conceal any real gender differences in reading. This line of argument yields the further hypothesis that test design might help to explain the variation in gender differences found across tests.
Unlike reading, writing is an academic skill where women perform substantially better than men do across the life span (Kaufman et al., 2009 ). Tests such as PIRLS and PISA measure reading in part through writing, which might make them girl-friendly. About half of the items in PIRLS and PISA had a CR format, requiring respondents to use their writing skills. Further, approximately 65% of the CR items in PISA were open-ended ones that 'required more extensive writing and frequently required some explanation or justification' (OECD, 2012b, p. 28) . Long written answers were asked for to a smaller degree in PIRLS, where approximately one in every 10 items required an extended response (Mullis et al., 2009) . The PIRLS guidelines for scoring CR items stress, in line with what also tends to be the case for other surveys, that what should be evaluated is the content of the answer, not the respondent's ability to write well. Even so, answering a CR item demands more effort and hence more motivation than answering an MC item. By contrast, in the computerised version of PIAAC (which most participants sat), the respondents were not required to formulate and write an answer, but rather to highlight one or more words, phrases or sentences in the text. Several studies have found greater gender differences in favour of girls on CR items than on MC items (see e.g. Lafontaine & Monseur, 2009; Roe & Taube, 2003; Routitsky & Turner, 2003; Schwabe et al., 2015) , and boys tend to skip CR items more often than girls do (Solheim & Lundetrae, 2013) . Hence, the use of CR might increase the gender differences observed. Further, the large number of open-ended CR items included in PISA can be one explanation for the particularly large gender differences observed in that survey. On the other hand, the use of selected response, which does not require any writing, could be one possible explanation why no meaningful gender differences were found in PIAAC.
Here it has to be noted, however, that the earlier surveys of adults (IALS/ALL) used CR items exclusively, albeit ones requiring only short answers, and still reported no gender differences or only small ones.
Some previous research has also found that gender differences vary according to the aspects of reading measured. This is another point on which PIAAC differs from PIRLS and PISA. Based on a comparison of the definitions of 'reading literacy' and the descriptions of the reading aspects measured in PIRLS, PISA and PIAAC, it is clear that all three surveys aim to measure the same skills. However, the distribution among reading aspects varies substantially. The gender differences found in PIRLS are of equivalent magnitude for all reading aspects (Mullis et al., 2012) , but in PISA there are differences, with the largest gender gap in favour of girls found for the aspect 'reflect and evaluate ' (OECD, 2010b) . This aspect is assessed mainly by means of the open CR format, which -as we have seen -could in itself affect gender differences. PIAAC has only 16% 'evaluate and reflect' items, while PISA has 25%, and 20% of items in PIRLS measure the corresponding aspect of 'examining and evaluating' . According to the PIRLS framework, the decision to use the MC or CR format is 'based on the process being assessed, and on which format best enables test takers to demonstrate their reading comprehension' (Mullis et al., 2009, p. 67) . Both item formats are used to assess each of the reading aspects, but it is mentioned that the CR format is 'particularly well suited' when the student is asked to interpret or reflect upon what he or she has read (ibid., p. 68).
Another aspect of test design that might affect gender differences is the type of text -that is, the extent to which tests use fiction vs. non-fiction texts and continuous vs. non-continuous texts. While more than 80% of the texts in PIRLS were continuous, only 60% in PISA and 50% in PIAAC were. In addition, PIRLS had more fiction texts (50%) than either PISA (15%) or PIAAC (0%). As reported in previous research, gender differences in favour of girls tend to be greater for fiction texts (Mullis et al., 2012; Wagemaker et al., 1996) and continuous texts (OECD, 2010b; Statistics Canada & OECD, 2005) . Hence it might be reasonable to assume that PIAAC is the most boy-friendly of the three surveys in this respect. However, this cannot explain why PISA has consistently reported greater gender differences than PIRLS. In fact, it could even be expected that the smaller amount of fiction in PISA should have resulted in an opposite trend.
There might also be an interaction between motivational issues and the implementation of the assessment. Even though the tests themselves are not very different in PIRLS and PISA, the context in which the assessment is carried out differs between the two studies. In PIRLS, the students are 10-years-old, and the whole class is sampled. The assessment is carried out in the students' own classroom by their class teacher during an ordinary school day. Even though this situation differs from a regular classroom activity, the context will be quite familiar, and young students, who can be expected to be more dutiful than 15-year-old PISA participants, would probably not question it. By contrast, the 15-year-olds participating in PISA are more likely to challenge adult authority (Scales, 2003) and to question the overall assessment situation and its relevance. Moreover, PISA samples individuals within schools as opposed to classes, and the assessment is not carried out in the group that students tend to spend most of their classroom time with. Further, the students are often in their last year of compulsory schooling, final exams (or at least the award of final grades) are approaching, and they know that the PISA assessment will not have any impact on their grades. This situation might influence the amount of effort that students put into completing the test, and as some previous research has found that boys are less likely than girls to put effort into a task that they find tedious (Roe & Vagle, 2010; Williams et al., 2002) , this context might affect boys more than girls. However, this hypothesis has to be tested in future research.
Unlike PIRLS and PISA, where the reading assessment is group-administered, the PIAAC assessment was carried out in the respondents' own homes. In a situation where (1) participation is voluntary, (2) a person comes home to you and stays with you while you answer questionnaires and sit tests, and (3) that person offers you an incentive to participate, it is reasonable to assume that you might feel more obligated to do your best.
To sum up, there are several differences in assessment features and implementation circumstances between PIRLS/PISA on the one hand and PIAAC on the other that might reasonably affect the magnitude of gender differences in reading-literacy scores.
Reading skill as potentiality
We find Tønnessen's notions of reading as a skill and of skill as a potential (Tønnessen, 2011; Tønnessen, 1999; Tønnessen & Uppstad, 2015) to be a constructive theoretical framework for conceptualising the interplay between the reader, the text and the assessment features. According to Tønnessen, reading skill exists as a potential. Any given realisation of that skill may reveal more or less of this potential:
For example, when we are asleep, our entire language skill exists only as a potentiality. When we awake, we may use part of it while other parts exist only as potentialities […] Language can only be studied through a linguistic act -as realisations of language skills. […] How the potential is realised depends on the person, intention, situation etc. (Tønnessen & Uppstad, 2015, pp. 51-52) In line with Tønnessen, we see a student's score on a reading assessment as one realisation (of many possible ones) of that student's potential as a reader. In this article, we have argued that the factors which affect the realisation (test score) of the potential (reading skill) might differ to some extent for girls and boys.
Thus, the intriguing questions is the following: Do the different surveys give girls and boys the same starting point for realising their potential as readers? The differences documented in this article might give reason to doubt whether their starting points really are the same, considering that the surveys differ on points that previous research has found to affect the magnitude of gender differences in reading. PISA measures reading literacy based on a mix of fiction and non-fiction texts, and it includes a high proportion of items that require respondents to document their reading comprehension through writing. This makes PISA a girl-friendly reading assessment. PIAAC, by contrast, measures reading literacy using shorter, non-fiction texts, it has a large proportion of 'access and retrieve' items, and it does not require respondents to do any writing. This is more boy-friendly. However, we still need to determine whether PIAAC scores reflect males' reading potential better than PISA scores, or whether the different surveys simply cause different parts of the respondents' potential as readers to be realised. And if the two surveys tap different parts of the respondents' potential, which part should we consider more important? This is a crucial question when it comes to the inferences we make on the basis of scores on international assessments. Should we take the PISA scores as our starting point and worry about boys' poor achievement in reading and the potential consequences for their future educational and employment prospects? Or should we trust the PIAAC scores and take comfort from the conclusion that there are no gender differences in reading achievement on texts that reflect different social contexts including work and occupation, personal uses, community and citizenship and education and training?
The extensive use of the CR format in PIRLS and PISA is linked to the definition of reading literacy in that it reflects 'the interactive, constructive view of reading' (Mullis et al., 2009, p. 68) , which is essential in the reasoning about and definition of reading literacy. It might be the case that the differences in assessment features between the international reading surveys have implications for their validity. Hence the present study yields a new question: Is the operationalisation of 'reading literacy' in PIRLS and PISA more valid than that used in PIAAC, or the other way around?
Conclusion and further research
In this study, we have argued that there is a need to consider both the reader, the test and the context in order to understand gender differences in reading. To follow up on these questions in future research, we should:
(1) Acknowledge that factors other than reading skill in its own affect the magnitude of reported gender differences. (2) Consider that the extent to which students (and especially boys) reveal their full potential as readers in an assessment situation is affected by features of the assessment, and possibly also by the implementation of the assessment. (3) Explore whether aspects that have been found to affect the magnitude of gender differences in one age group yield differences in reading performance across age groups; one way of doing this would be to include in a PIAAC assessment text or item types for which PISA reports large gender differences, and conversely to include in a PISA assessment text or item types for which PIAAC reports no gender differences. (4) Explore possible interaction effects between features of the reader, the test and implementation in different age groups.
Limitations
This study is not based on longitudinal data, and nor do the samples represent the same cohort. The 17-year-olds participating in PIAAC 2012 are from the same cohort as the 15-year-olds in PISA 2009. The PIRLS 2011 sample has no overlap in cohorts with PISA 2009 or PIAAC 2012. As Finland participated for the very first time in PIRLS 2011, it was not possible to look at cohorts. However, national analysis from Norway shows the same pattern of relationships for samples representing the same cohorts in PIRLS and PISA. The findings are also consistent with those of a study where the gender differences in the Nordic PISA 2000 and 2009 cohorts were compared with those found in PIAAC 2012 . Even so, no conclusions with regard to causality can be drawn based on our results, and the reasons for the variation in gender gaps may differ from those we have explored in this paper.
Note
1. We included PISA 2009 (rather than PISA 2012, which was closer in time to the other surveys) because it focused on reading. Note also that only those respondents who completed the paper version of PISA 2009 are included in the material, not those (comparatively few) who took a computer-based test. In the case of PIAAC 2012, both those who sat the paper test and those who sat the computer-based one are included.
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